Silicon is known to have an influence on calcium phosphate deposition and on the differentiation of bone precursor cells. This study explores the effect of the incorporation of silanol (Si-OH) groups into polymeric scaffolds on the osteogenic differentiation of human adipose stem cells (hASC) cultured under dynamic and static conditions. A blend of corn starch with polycaprolactone (30/70 wt.%, SPCL) was used to produce three-dimensional fibre meshes scaffolds by the wet-spinning technique, and a calcium silicate solution was used as a non-solvent to develop an in situ functionalization with Si-OH groups. In vitro assessment, using hASC, of functionalized and non-functionalized scaffolds was evaluated in either a-MEM or osteogenic medium under static and dynamic conditions (provided by a flow perfusion bioreactor). The functionalized materials, SPCL-Si, exhibit the capacity to sustain cell proliferation and induce their differentiation into the osteogenic lineage. The formation of mineralization nodules was observed in cells cultured on the SPCL-Si materials. Culturing under dynamic conditions using a flow perfusion bioreactor was shown to enhance the hASC proliferation and differentiation and a better distribution of cells within the material. The present work demonstrates the potential of these functionalized materials for future applications in bone tissue engineering. Additionally, these results highlight the simplicity, economic and reliable production process of those materials.
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Introduction
Tissue engineering (TE) is a promising field for developing bone material capable of substituting for the conventional autogenic or allogenic transplants [1] . Currently, the general strategy for bone TE lies in biocompatible and biodegradable scaffolds seeded with stem cells [2] . However, those scaffolds have limited osteoconductivity and osteoinductivity, which compromise their use in bone TE [3] . Thus, the degree of success of bone TE greatly depends on the intrinsic properties of the material used to obtain a biocompatible and biodegradable scaffold with osteoinductive, osteoconductive and osteogenic properties in order to induce bone regeneration [1, 4, 5] .
Recently, silicate-based materials have been investigated, since they have the ability to activate bone-related gene expression and stimulate osteoblast proliferation and differentiation [6, 7] . For instance, bioactive ceramics, containing hydroxyapatite and silica, can degrade in proportion to the rate of new bone formation [8] . Thus, attention is focused on the importance of the chemical composition of materials, particularly the presence of silicon as a key player in enhancing bone repair. Moreover, culturing cells under dynamic conditions has been revealed to provide an important stimulus for the proliferation and differentiation of cells and, moreover, to mimic in vivo pressure gradients. Previous studies [9] [10] [11] [12] showed that the use of a flow perfusion bioreactor enhances calcium deposition and osteogenic differentiation, and improves the cell distribution in a three-dimensional (3-D) scaffold.
In this context, the present authors aim to develop a biodegradable material with osteo stimulative properties combined with human adipose stem cells (hASC), which in future can serve as a platform for the development of bone implants able to replace the ''gold standard'' autograft [13, 14] .
In order to target this ambitious goal, a 3-D scaffold of SPCL (a blend of starch with polycaprolactone) was synthesized, incorporating Si-OH groups by wet-spinning, using a calcium silicate solution as a coagulation bath, as described previously [15, 16] . SPCL without Si-OH groups, using methanol as a coagulation bath, was used as control. In vitro studies were performed by seeding and culturing wet-spun fibre mesh scaffolds, both with and
